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Editorial Notes 

MAY the Maker of all make this journal a success. 
Blcssedjs the name of the Lord. May He bless the workers 
of the As’rama with a happy and prosperous career a« ser- 
vants of the world which is only the Lord Himself objecti- 
fied. May He, that has created us in His infinite wisdom, 
lead us to the light that Is beyond all darkness. 

• • • 

WE have to offer our heart-felt thanks to our subscribers 
who in spite of our extreme irregularity in publishing the 
first two volumes, have continued to patronize our work. 
It is only with the kindness of such sympathetic patronage 
that we expect to continue our activity, and hope that in 
future we will be treated with the same consideration with 
which we have been treated upto now. 



TODAY we wish to make a synthetic survey of the 
contents of the last two volumes and also have a peep at 
the ground to be covered in the third. 



TAKING into consideration the Yogic exercises, so far 
as the poses are concerned, the technique of the most 
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important of these has been given. Ardhamatsycndra, 
Bhujanga, Dhanur, Hala, Matsya, Mayura, Padma, Pas’chi- 
matana, Sarvanga, S’alabha, S’ava, S'irsha, and Siddha, 
have been minutely described so far as their practice is 
concerned. Sarvangasana has been exhaustively dealt with 
in regard to its anatomy, physiology and therapeutics. 
Beautiful half-tone pictures illustrate not only everyone 
of these poses, but even their different stages. We propose, 
in the current volume, to treat STrshasana in all its aspects 
and explain the technique of a few more Asanas. 

• • • 

THE technique of all the chief Bandhas has also been 

described. Uddiyana has been studied very exhaustively, 
• • 

whereas Jalandhara and Mula have been treated from the 
practical point of view. In this issue we have explained 
the exercise of Jihva-Bandha and hope to discuss very 
interesting aspects of all the four Bandhas in connection 
with Pranayama in this and the next volume. Uddiyana 
has been subjected to a searching inquiry through X-Rays 
and the barometer, and has yielded much information 
clearing the physiology of Yoga. The experiments given 
in this issue and those that will be given in the subse- 
quent ones, arc likely to add to our present day knowledge 
of the actions of the diaphragm and the intercostal 
muscles. 

• • • 

OUT of the two Mudras referred to in the first two 

volume's, 'Yoga-Mudra has been treated at some length. 
Not only its technique has been given, but also its use 
as a replacing exercise has been noted. As’vini has only 
been casually noticed. In this volume we wish to detail 
its technique. 

• • • 

OUT of the six Kriyas known in Hatha Yoga, Nauli 

and Basti have been studied in detail. Like Uddiyana 
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these have been experimented upon and have yielded very 
interesting information of great physiological and thera- 
peutical value. A lengthy article has appeared on Dhauti 
taking notice of its physiology. Therapeutical importance 
of this Kriya is yet to be discussed. We hope to do this 
in the current volume. We also wish to treat in this 
volume a fourth Kriya called Kapalabhati. It is a breath- 
ing exercise of unique value. 

• • • 

TWO very important exercises are to be dealt with this 
volume. They are Viparfta Karani and Gaja-KaranF. Out 
of these the first has been described in this issue from the 
practical point*of view. The second will be taken up either 
in the next or the third issue of this volume. 

• • • 

BUT by far the most important exercises \vc wish to 
describe and discuss in this and the subscqucnt_volumcs, 
arc the exercises in Yogic breathing called Pranayama. 
These exercises are the master-pieces of the ancient Yogic 
savants and arc of supreme value to the physical as well as 
to the spiritual culturist. But they have been very seriously 

misrepresented in the West; and we in India who arc bent 
upon blindly following the Western lead, are being misgui- 
ded for these misrepresentations. So a large amount of 
work has to be done in clearing the ground, before we can 
approach the subject proper. There is again another diffi- 
culty. We have to examine and see whether the actions 
of the most important respiratory muscles saclr as the 
diaphragm and the intercostals. have been correctly under- 
stood by the modern anatomist and physiologist. All this 
requires much careful consideration and discussion and is 
likely to occupy considerable space in this volume. A 
lengthy article on this subject appears in the Scientific 
Section of this issue. We have to request our readers to 
realise the importance of this in understanding the problem 
of Pranayama properly. We do propose to give detailed 
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instruciion in Pranayama from the third number of this 
volume. 

• • • 

Prevention is always better than cure. Yogic exer- 
cises have a great curative value. But their preventive 
value is far greater than their curative value. 



These preventive exercises in Yoga constitute what we 
call the Yogic system of physical culture. A very closely reasoned 
article on this subject has appeared in this and the last two 
issues and will be concluded in the next number. It not 
only discusses the physiological basis of the Yogic system 
of physical culture, but also introduces incidental com- 
parisons between this system and some of the systems of the 
West, and tries to determine their comparative worth. 
A study of this article is essential for everyone who wants 
to understand with what wonderful physiological accuracy 
the Yogic seers formulated their system. 

• • • 

A VERY carefully arranged scheme of Yogic exercises 
has also been given for the average men of health. Wc 
have already received information that this scheme has 
been found extremely useful by Yogic physical culturists. 

• • • 

The therapeutical researches published in the last two 
volumqj have been welcomed everywhere with great enthu- 
siasm. CJur Clinical Laboratory and Health Resort have 
become the most attractive features of our As'rama. 
Patients even from far off provinces of our country come 
for Yogic treatment and find relief. 

• • • 

THE diseases elaborately treated in the last two volumes 
are auto-intoxication, seminal weakness, constipation, 
appendicitis, thyroid degeneration, and epilepsy. Treat- 
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ment for leprosy and the degenerated testes, ovaries, liver, 
spleen etc. has also been casually mentioned. In this volume 
we propose to discuss the Yogic treatment of dyspepsia 
at full length ; and if space allows, would take up the Yogic 
therapeutics of nervous debility, piles and tonsilitis. 



EXHAUSTIVE notes, written in the most popular 
style, have appeared in the last two volumes on different 
physiological subjects. The digestive system, the circula- 
tory system and the glandular system have been treated at 
length, from both the anatomical and physiological points 
of view. The muscular and the nervous systems are also 
described, thdugh not in great detail. A very clear afid 
concise note has also appeared on blood pressure. In the 
present volume we wish to treat the respiratory system 
at some length. 

• t • 

THE experimental work published in the last two 
volumes has been as interesting as it is conclusive. Our 
laboratory evidence is clearing many misunderstandings 
about Yogic culture and is proving the wonderful scientific 
insight the Yogic savants showed in developing their 
science and art. The experiments to be published in the 
third volume are of still greater interest and are likely to 
throw new light on one or two anatomical and physiological 
problems of the present day. 

• • • 

EVERY topic discussed in these pages has arways been 
made quite intelligible to our readers by means of vivid 
illustrations.* 

• • • 



fonotloo or in describing an uMoeW Mrwetaro, (Aero haa r*o» born * ilBfte point where u 
lllortrrtloo wu actdttl *zd in oM bwo firm. Oor origin*! pl*n "*« W giro oolj tim-foor 
ID a* Indoor la ouh rolro*. Bal la It* fir* Tolwm# wo b*ro glm u x«D7 m » huadrod 
and In ab* Mooal * ft* nan lhubUe fin*. Eton la the work tfc*l It to follow, wt do not 
with to (tint in tfair coaoocdoo. 
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THREE indexes of the contents, illustrations and 
general topics appearing in the first two volumes, have been 
added at the end of the second volume. As these are quite 
exhaustive and as usual alphabetically arranged, they should 
enable our readers to find any reference with utmost ease. 

■ • • 

THIS elaborate survey of the past and this peep into 
the future, will enable our readers to see that we have 
already covered a considerable portion of Yogic exercises 
and that whatever we have done has been accomplished 
with the necessary thoroughness. The literature that has 
been published upto now is of supreme value to every 
student of Yoga, whether his interest in the subject is prac- 
tical or theoratical. 

• • • 

May we then request our readers graciously to pardon 
us for our drawbacks from which no human work can be 
free and which we know we have in abundance? Are we 
not also justified in requesting every reader of this journal 
to help us, as best as he can, in doing our work ? Those that 
can do nothing else, may they not be expected to pray to 
the Lord to bless our As’rama and its inmates, enabling 
them selflessly to serve humanity to the best of their ability? 

• • • 

WE strongly hope that our readers will answer all 
these questions in the affirmative and will receive this 
volume -ftitf* the same love and appreciation with which 
they received the first two. 
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SYSTEM OF TRANSLITERATION 



Letters, their sounds and a description of these sounds 



w 


A Pronounce ‘A’ 


like ‘u’ in 'but*. 


3TT 


A 


»f 


•A' 


99 


V n ‘far*. 




I 


ft 


•V 


99 


* - ‘Pin’. 


f 


I 


ft 


•V 


9 » 


'ee' „ 'feel'. 




U 


If 


•v 


ft 


V „ ‘fulsome’. 


3: 


0 


ft 


'tr* 


tt 


‘oo’ „ ‘wool’. 


* 


Ri 

• 


fl 


'Ri* 

• 


If 


'ro' „ German. 




RT 

• 


f» 


'R? 

• 


ft 


„ „ „ with a strong 

accept. 


** 


Li 

• 


If 


T-i* 

• 


ft 


‘lo’ „ German. 


* 


E 


f» 


‘E’ 


•• 


V * ‘fate*. 


* 


AI 


ft 


'AI* 


It 


‘ai’ „ ‘aisle’ but not 
drawled out. 


•ft 


0 


99 


O' 


ft 


"o' m 'over'. 


eft AU 


ft 


‘AU’ 


tf 


‘ou’ „ ‘ounce’ but not 
drawled out. 


w: 


KA 


» 


*K’ 


ft 


’k* „ ‘kill’. 


w 


KHA 


tf 


•KH' 


* 


*kh’ „ ‘ink-horn’ or like ‘ch’ 
in ‘Loch’ (Scottish). 


n 


GA 


ft 


*G’ 


ft 


'g 1 ’girl’. 


n 


GHA 


## 


'GH' 


ft 


*gh’ „ ‘log-house’ or ‘ghee’. 


« 


NA* 


If 




ft 


'n' * ‘king* or ‘link’. 


w 


CHA 


ft 


‘CH’ 


W 


'ch' „ ‘church’. 


b 


CHHA 


If 


'CHH 1 


tf 


the second *ch’ in ‘churchill’. 


* 


JA 


ft 


T 


•• 


tf in 'join’. 




JHA 


f» 


‘JH’ 


tt 


palatal 'z* as in ‘azure’. 


* 


N'A 


If 


'N" 


f» 


*n’ in ‘pinch’. 




TA 

• 


99 


T 


If 


tf - ‘tub*. 


3 


THA 


99 


TH’ 


It 


’th’ „ ‘pot-house’. 
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SYSTEM OF TRANSLITERATION 
Letters, their sounds and a description of these sounds: — 



* DA Pronounce ‘D’ like ‘d’ in 'dog*.. 





DHA 

• 


»» 


■DH’ 


91 


'dh* f , 'madhouse'. 


m 


NA 

• 


99 


*N’ 

m 


99 


‘n’ „ 'splinter* or ‘and’. 


ff 


TA 


99 


‘V like dental *t’ as in ‘thin’, or 

like the French ‘T* 




THA 


99 


TH’ 


99 


‘th’ in ‘thunder’. 


* 


DA 


99 


*D’ 


99 


‘th’ „ ‘then’. 


>* 


DHA 


99 


•DH’ 


9f 


‘th’ 'this’. 


*r 


NA 


99 


•N’ 


9* 


‘n’ , f ‘no’. 


«T 


PA 


»9 


'P* 


91 


'p' „ 'paw'. 


* 


PHA 


• 

M 


‘PH’ 


99 


*ph’ „ ‘top-heavy’, or ‘gh’ 
in 'laugh*. 


* 


BA 


99 


‘B’ 


99 


•b’ ‘balm*. 


W 


BHA 


M 


*BH’ 


99 


‘bh’ ‘hob-housc’. 


IT 


MA 


99 


‘M* 


99 


'ra’ „ ‘mat’. 




YA 


99 


■Y’ 


99 


Y „ ‘yawn’. 


r 


RA 


99 


•R’ 


9# 


V „ 'rub'. 




LA 


f» 


*L‘ 


99 


T .. lo’. 


* 


VA 


99 


•V’ 


tl 


‘w’ „ wane’. 


It 


S'A 


V 


‘S’ 


19 


‘sh’ „ 'ashes’. 


T 


SHA 


9» 


‘SH’ 




a strong lingual with 
rounded lips. 


ft 


SA 


9V 


‘S' 


tl 


's’ in ‘sun’. 


l 


HA 


tl 


‘H' 


»9 


‘h’ ‘hum’. 


z 


LA A dento-lingual pronounced with a little rounding 
of lips. 



Visarga— H; Nasalized *1. as in wt-H m; 
Nasalized ^ as in n. 



Y. 2 
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EXPERIMENTS ON INTRA-GASTRIC PRESSURE 



General features of first four experiments 

In the X-Ray experiments on Dhauti published in the 
third number of the second volume of this journal, it was 
observed that in Uddiyana although the upper end of the 
stomach almost touched the diaphragm, the stomach as a 
whole remained far below this roof of the abdomen. We 
have reproduced here Figs. LXXXIV-LXXXVa of the 
second volume as Figs. XIV- XVII respectively. Out of these 
the latter two figures represent the relative position of the 
diaphragm and the stomach during Uddiyana. the first 
two showing their normal positions. Here Fig. XVI clear- 
ly indicates the broad space left between the diaphragm 
and the stomach. 

These observations lead to the following conclusions— 

i In Uddiyana the stomach rises very high, indeed, 

being pushed up by the intestines; but the diaphragm 
rises higher still. 

ii Therefore the rise of the diaphragm is independ- 
ent of the rise of the stomach. 1 

iii Also therefore the stomach becomes free from 
the normal pressure of the diaphragm. 

iv Hence the normal intra-gastric pressure must 
decrease in Uddiyana. 

These conclusions would be corroborated, if the last 
statement found additional experimental evidence to support 
its truth. It was in search of this sort of evidence that the 
following experiments were tried. 

1 A 4 ®t«1led dUc'Hioo oo MU poi.l «<U N io.Dd t. |*U Um faT^r 
DUpbnga Md»:« Slot’. 
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Already Mr. P. B. Ganu, M. Sc., an As’ramite brother, 
had brought to our notice that he had observed a sort of 
negative pressure being created in the stomach during 
Uddiyana. So what remained for us now was to know the 
exact measure of the decrease in the intra-gastric pressure. 
This was done, as the experiments will show, by measuring 
the fall of a mercurial column in a rectangular-shaped glass 
tube connected with the stomach by means of an India- 
rubber tube passed through the throat. 

Along with Uddiyana experiments were tried also in 
Nauli. 

Three subjetts were put under observation for Uddiyaffa 
and Nauli. All of them were youths of sound health, 
well established in the practice of these exercises In 
the case of every subject three readings were taken for 
the same position and an average was worked out to indi- 
cate the correct reading of that subject for the particular 
exercise. Again an average of these three averages was cal- 
culated so that the result indicated the average decrease in 
the intra-gastric pressure in general for the particular 
Yogic practice. 

As the results showed, Nauli in all its aspects secured a 
larger decrease in the intra-gastric pressure than Uddiyana. 
The full significance of these experiments will be clear 
when we discuss the question of Pranayaraa with reference 
to the movements of the diaphragm. 
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EXPERIMENTS ON INTRA-GASTRIC PRESSURE 

Experiment I 

OBJECTS OF THE EXPERIMENT:— 

It was incidentally observed during the X-Ray experi- 
ments on IJddiyana that in this practice the diaphragm 
was raised far above the stomach and thus relieved the 
latter of its pressure in the abdominal cavity. It was in- 
ferred that this circumstance must be leading to a decrease 
inthe intra-gastric pressure during Uddiyanat This experi- 
ment was undertaken to ascertain whether there was any 
decrease at all and in case it was there, to know the exact 
measure of the decrease. 

PREPARATION OF THE SUBJECTS :- 

Three subjects were tried in this experiment. They 
were youths of ages ranging between 23 and 29, and were 
well established in the practice of Uddiyana, the same 
being undergone by them as a daily rouiinc. Their health 
was normal being usually of a sound constitution At 12 
noon on the day previous to the experiment, they had had 
their usual meal. They retired without any food in the 
evening, slept well over night and had a clear motion in the 
morning. Their stomach and bowels were light at the time 
of the experiment which was done at about 9 a. m. 

THE APPARATUS 

The apparatus was simple. A rectangular glass tube, 
34 cm. i fi height was half filled with mercury, both of its 
ends being free. It was firmly fixed perpendicular upon a 
stand and a measuring scale marked with mm. was fitted 
to one of its arms. The other arm was connected with an 
India-rubber tube long enough to leave some 12 inches 
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outside the mouth, after reaching the stomach of the sub 
jects when introduced through the throat. This much 
length is necessary to allow the subjects to have free move- 
ments in Uddiyana, howsoever small they, may be. 

TFIE EXPERIMENT PROPER:— 

The subjects were tried in succession, each one going 
through the same process. They first introduced the rubber 
tube into their stomach through the throat. The mercury 
did not show either any fall or rise when the tube had 
reached the stomach, indicating thereby that the normal 
intra-gastric pressure was perhaps equal to the atmospheric 
pressure. Uddiyana was then practised by each of thvn 
thrice, every time a couple of minutes being allowed to go 
by between two successive attempts. The column of mer- 
cury invariably fell during all the actions of Uddiyana, 
and conclusively proved that the intra-gastric pressure 
decreased during the practice of the exercise. The partic- 
ular measure of decrease during every attempt on the 
part of the three subjects has been shown in the following 



table. 

Subject* 


l*t attempt 


2od attempt 


3rd attempt 


Average 


A 


28 mm. 


IS mm 


29 mm. 


25 in m. 


B 


29 mm. 


30 mm. 


28 mm. 


29 mm. 


0 


29 mm. 


29 mm. 


28 mm. 


28-7 mm, 



If we put together the three averages of the three 
subjects and divide the sum by three, we get 27 6 mm. 
which shows the average decrease in the intra-gastric press- 
ure in general. 

Thus the experiment gives convincing evidence support- 
ing the inference drawn in X-Ray experiments, namely, 
Uddiyana decreases the intra-gastric pressure by raising 
the diaphragm far higher than the stomach. 
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Experiment II 

OBJEOfS OF THE EXPERIMENT 

• 

The objects of the experiment were to know whether 
the intra-gastric pressure decreased during Nauli-Madhyama 
or the central aspect of Nauli ; and if it did, to know the 
exact measure of the decrease effected. 

PREPARATION OF THE SUBJECTS 

The same subjects were tried in this experiment as in 
the last, immediately after that experiment. 

TIW APPARATUS: — 

The apparatus used in the last experiment was also 
used here. 

THE EXPERIMENT PROPER 

Instead of Uddiyana. the subjects practised Nauli- 
Madhyama and the readings were taken. Otherwise the 
procedure was exactly the same as in the last experiment. 
The results are tabulated below with their averages. 



Subjects 


lit Attempt 


iod Attempt 


8rd Attempt 


A vertigo 


A 


89 mm. 


49 mm. 


41 mm. 


48 mm. 


B 


80 mm. 


44 mm. 


89 mm. 


40'7 mm. 


C 


S9 mm. 


SO mm. 


88 mm. 


88-7 mm. 



Here the final average is found to be 40 8 mm. It 
will be noted that the decrease in the intra-gastric pressure 
secured in Nauli-Madhyama is greater than that obtained 
In Uddiyana. 
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Experiment III 

OBJECTS OF THE EXPERIMENT:— 

The objects of the experiment were to know whether 
the intra-gastric pressure decreased during Vama Nauli or 
the left aspect of Nauli ; and if it did, to know the exact 
measure of the decrease effected. 

PREPARATION OF THE SUBJECTS:— 

The same subjects were tried in this experiment as in 
the last, immediately after that experiment. 

THE APPARATUS:— 

The apparatus used in the last experiment was also 
used here. 

THE EXPERIMENT PROPER:- 

• 

Instead of Nauli-Madhyama, the subjects practised 
Vama Nauli and the readings were taken. Otherwise the 
procedure was exactly the same as in the last experiment. 
The results are tabulated below with their averages. 



Subjects 


let attempt 


Sad attempt 


8rd attempt 


Averagn 


A 


89 mm. 


84 mm. 


49 mm. 


40*7 mm. 


B 


89 mm. 


41 mm. 


41 mm. 


40'8 mm. 


0 


38 mm. 


88 mm. 


36 mm. 


37-8 mm. 



Here the final average is found to be 39^4 mm. It will 
be noted that the decrease in the intra-gastric pressure 
secured in Vama Nauli is greater than that obtained in 
Uddiyana; but approximately the same as available in 
Nauli-Madhyama. 
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Experiment IV 
OBJECTS OF THE EXPERIMENT : — 

The objects or the experiment were to know whether 
the intra-gastric pressure decreased during Dakshina Nauli 
or the right aspect of Nauli; and if it did, to know the 
exact measure of the decrease effected. 

PREPARATION OF THE SUBJE0T8:— 

The same subjects were tried in this experiment as in 
the last, immediately after that experiment. 

THE APPARATUS:— 

The apparatus used in the last experiment was also 
used here. 

THE EXPERIMENT PROPER :- 

Instead of Varna Nauli, the subjects practised Dakshina 
Nauli and the readings were taken. Otherwise the pro- 
cedure was exactly the same as in the last experiment. 
The results arc tabulated below with their averages. 



SubjeoU 


1 st attempt 


2nd attempt 


8rd attempt 


Arerage 


A 


39 mm. 


19 mm. 


81 mm. 


10*7 mm. 


B 


89 mm. 


87 mm. 


87 mm. 


87-7 mm. 


0 


37 mm. 


10 mm. 


86 mm. 


37 7 mm. 



Here 'the final average 'is found to be 387 mm. It will 
be noted that the decrease in the intra-gastric pressure 
secured in Dakshina Nauli is greater than that obtained in 

Uddiyana; but approximately the same as available in 
Nauli-Madhyama and Varna Nauli. 
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EXPERIMENT V 

OBJECTS OF THE EXPERIMENT >_ 

The objects of the experiment were to know whether 
the intra-gastric pressure increased or decreased during 
forced expiration; and if it increased or decreased, to know 
the exact measure of the change. 

PREPARATION OF THE SUBJECT'S 

The same subjects were tried in this experiment as in 
the last. But this experiment was done on a different day, 
although their preparation was the same as previously. 

THE APPARATUS 

The apparatus used in the last experiment was also 
used here. 

THE EXPERIMENT PROPER 

Intra-gastric pressure was recorded in the case of every 
subject while he was very gently breathing. Afterwards he 
was made to exhale completely and then to keep the abdom- 
inal muscles contracted along with the chest. It was 
found that the column of mercury stood higher during this 
condition. The increase was thrice measured in the case of 
every subject and an average taken. The final average 
obtained from these averages is 7 ‘33 mm., and may be taken 
to represent the average increase in the intra-gastric press- 
ure in forced expiration. 



Subjects 


lat attempt 


2 nd attempt 


3rd attempt 


Average 


A 


10 mm. 


7 mm. 


7 mm. 


8 mm. 


B 


6 mm. 


ft mm. 


4 mm. 


& mm, 


0 


10 mm. 


8 mm. 


9 mm. 


9 mm. 
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THE DIAPHRAGM AND THE RIBS 
PARI I 

Can We Raise One Without Lowering the Other ? 

•THE actions of the diaphragm have long formed an 
object of controversy in the medical world. During respi- 
ration this muscle rises and falls. The other organs in- 
volved in this controversy are the ribs. They also rise and 
sink during respiration. Among many other points two 
were mainly at issue. One was the nature of the actions of 
tlTe diaphragm itself, and the other was the relation between 
the actions of the diaphragm and the rising of the ribs. 
Regarding the first point before the researches of Dr. Halls 
Dally which arc now looked upon as authoritative by the 
medical world, scientists were of opinion that during inspi- 
ration the central tendon of the diaphragm remained fixed, 
while the domes flattened in descent. Dr. Halls Dally by 
his prolonged investigation of the subject of respiration, 
proved that during inspiration the curvature of the dia- 
phragm is scarcely altered, the dome along with the tendon 
moving downwards nearly parallel to its original position, 
no flattening being present. 

Although Dr. Halls Dally entirely differed from his 
predecessors in regard to the movements of the diaphragm 
itself, he partly upheld their theory about the relation ex- 
isting Between the actions of the diaphragm and the rising 
of the ribs, the second point at issue. Old scientists were of 
opinion that the diaphragm was entirely responsible for 
raising the rib3 during inspiration ; whereas Dr. Halls Dally 
has come to the conclusion that in raising the ribs the 
diaphragm is also assisted by the external intercostals. 

1 Althcog'i It* arWel* I« laaladed io the ScUctiSc Soocion, «ot*:red;o*l rc*der> will be 
sV* to* follow It, proekled the, hare careful!, read Ihi. journal lima far. The opening 
paragraphs «uy pnMol tone didoally i bat they loo will be dear -ten kU leader graip- 
lbs details tilt) ft Mow. 



18 





JTo. 1 ] 



THE DIAPHRAGM AXD THE BIBS 



Thus we find that medical scientists have always held 
the diaphragm either entirely or partly responsible for rais- 
ing the ribs. * But Mr. J. P. Muller, a physical culturist of 
the West, has come forward to challange thtf scientists includ- 
ing Dr. Halls Dally whose researches he admires. This 
physical culturist is of opinion that the diaphragm is too 
weak an organ to raise the ribs. He holds that it is the ribs 
that move the diaphragm. 

The medical world looks to have let the physical cul- 
turist alone, so far as his theory is concerned For in spite 
of the challange thrown out before years, standard books 
discussing the physiology of the diaphragm do not as yet 
say that the ribs are responsible for the movement of tke 
diaphragm. 

We want to see in this article whether we can throw 
any light on this controversy, by examining the problem 
with the help of X-Ray and other experiments that we have 
been doing in our Yogic research. 

In order to enable our readers to follow our argument 
clearly, it is desirable not only to state in detail the problem 
of which we have given above only a bare outline, but also 
to notice a few facts about the mechanism of respiration. » 
We shall first study the anatomy of the organs with which 
we are directly concerned here. 

We start with the diaphragm. As we have often 
noticed in the pages of this journal, this is a big dome- 
shaped muscle, dividing the thorax from the abdomen. Its 
convex upper surface is towards the thorax and the concave 
under surface covers the abdomen. Thus the muscle at 
once forms the floor of the thorax and the roof of the abdo- 
men. The dome of the diaphragm differs from the ordinary 

1 Wo know lhai there art ww idecfcMe who cuke no nl-rtsw lo the dlephragn is 
dleoaadng the qowMoa of (be riling of the rite. We ■bet! mmUm tbr polo* ol^ agreement 

9 Hot the aaa ■adtaal r Were olaar Joanul, a detailed • b ole oo Beepimloa ’ will appear 
In Ilia not* Ueao. The lalorautlu. jWeo here will, newer, eceble the® #o follow the 
logic of this article. 
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domes’in having two summits instead of one only. These 
summits form the right and left portions of the diaphragm 
with a slight depression in the middle. A reference to 
Fig. I will show that the right summit is a little higher in 
level than the left. Although the diaphragm is in general 
a muscle, it has a band of dense fibrous tissues crossing the 
dome at the top from side to side in front of the spine. As 
this forms the centra! part of the organ it is known as the 
central tendon. ( See Fig. I ). The slopes and the borders of 
the diaphragm are composed of muscular fibres which arise 
from the thorax making an oblique angle with the ribs and 
converge upwards to be inserted into the central tendon. 
Along with this muscular tissue there are two strong fibrous 
bands which connect the diaphragm with* the vertebral 
column. They are called crura, the right one. the right crus 
and the left one, the left crus. Fig. I illustrates the back 
half of the diaphragm as seen from the front. The 
diaphragm is supplied by the phrenic nerve. 

Next we consider the ribs. They are elastic arches of 
bone, twelve on each side of the thorax. In Fig. II they 
have been marked with English figures. All of them start 
from the vertebral column, but the first five only join the 
breastbone by means of separate cartilages. The sixth and 
seventh also do the same, but have their cartilages joined 
together. The eighth, ninth and tenth have their cartilages 
fused together, and are connected with the breastbone 
through the cartilage of the seventh rib. The last two ribs 
end in Jhe wall of the abdomen. In this way the higher 
five arc independent of one another, whereas the lower 
five are connected mutually by means of joints with their 
cartilages. In the accompanying illustration, the cartilages 
have been marked with dots. 

Next we go to intercostal muscles, that is, muscles which 
occupy the spaces between any two successive ribs Twelve 
ribs have eleven intermediate spaces and hence we have as 
many interoostal muscles. Each intercostal consists of two 
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The Diaphragm. 








The Ribs. 
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THE DIAPHRAGM AND THE RIBS 



thin plates of muscular and tendinous fibres- The inner 
plates are known as internal inlcrcostals and the outer ones 
as external intercostals. Portions that are situated between 
two cartilages are said to be intercartilaginous Although we 
are not directly concerned with the abdomen, we may 
notice one or two facts about it. The abdomen is surround- 
ed by a strong muscular wall. The different viscera con- 
tained in the abdomen arc held together by this strong 
muscular wall and are covered by the diaphragm from 
above. 

Having noticed these anatomical facts we now proceed 
to examine the question at issue in detail. 

The first question, as stated above, refers to the actions 
of the diaphragm itself. We have already seen that the 
predecessors of Dr. Halls Dally held a view which has been 
refuted by the latter and that Dr. Halls Daily's view has 
now been accepted by the medical men. We quote 
Dr. Malls Daily’s criticism on the movement of the 
diaphragm as given by Mr. Muller from the former’s lecture 
Respiration in Health and Disease 

4 For any adequate description of this movement you 
will consult in vain most of the standard works on physiol- 
ogy. Until the present date most of these works state that 
during inspiration the central tendon of the diaphragm 
remains fixed, while the domes flatten in descent, this sup- 
posed action being illustrated in many cases by imaginative 
diagrams. In point of fact no such action takes •place It 
is true that on orthodiagraphic examination in subjects 
with well-developed diaphragmatic descent, a slight depre- 
ssion is sometimes seen just external to the summit of the 
right dome, this being due to the strong downward pull of 
the right crus; and that in some people with marked rais- 
ing of the lower ribs the convexity of the dome represents 
the arc of a slightly larger circle than it does in expiration; 
but with these minor exceptions, which I only mention for 
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the sake of completeness, it is incorrect to state that 
any flattening of tbe domes occurs. As I pointed out in 
1903, the curve of the convexity on each side is unaltered in 
descent, and each half— although attached to its fellow of 
the opposite side by the central tendon — by means of its 
own separate innervation through the phrenic nerve, acts 
quite independently. ... 11 

Having thus stated his view of the movements of the 
diaphragm itself, which, as noted in the beginning forms 
the first point of controversy. Dr. Halls Dally proceeds 
to make clear the relation between the actions of the 
diaphragm and the actions of the ribs. This is the second 
anti the most important point at issue. The Doctor says — 

‘This second movement ( a raising and lateral move- 
ment of the lowcrset of ribs) is also caused by the diaphragm, 
which, having by this time descended until its central 
tendon exerts firm continuous pressure upon the intra- 
abdominal viscera, now executes the second part of its dual 
action in contracting its ring of costal fibres. These, being 
attached at an oblique angle to the ribs, in contraction raise 
the ribs upwards and outwards, being aided by the external 
intercostals and i n te rcarti lag i nous portions of the internal 
intercostals.” 

In this statement two conclusions have been reached. 

i The principal agency responsible for lifting the 
ribs in inspiration is the diaphragm which accomplishes 
this work by the contraction of its peripheral muscle 
fibres. 

ii. The intercostal muscles play only a subordinate 
part in raising the ribs during inhalation. Their action, 
however, though subordinate, is definite. 

These conclusions of Dr. Halls Dally, it seems, have 
not met with universal acceptance in the scientific world. 

W. P. M alter** M, p. «. 
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Some authorities do follow him, indeed. But there are 
others who still differ from him. and do not allow any share 
to the intercostal muscles in raising the ribs during inspira- 
tion. We quote two passages from Gray’s Anatomy in 
support of what we say. In discussing the actions of the 
diaphragm the author says— 

"In this movement the curvature of the Diaphragm is 
scarcely altered, the dome moving downwards nearly 
parallel to its original position and pushing before it the 
abdominal viscera. The descent of the abdominal viscera 
is permitted by the extensibility of the abdominal wall, but 
the limit of this is soon reached. The central tendon 
applied to the abdominal viscera then becomes a fixed point 
for the action of the Diaphragm, the effect of which is to 
elevate the lower ribs and through them to push forwards 
the body of the sternum and the upper ribs.” 

In this statement no mention has been made of the 
assistance given by the intercostal muscles to the diaphragm 
in raising the ribs. 

So also in describing the actions of the intercostal 
muscles themselves, the author clearly says— 

" I'he intercostales externi et interni have probably 
little action in moving the ribs. They contract simultane- 
ously and form strong elastic supports which prevent the 
intercostal spaces being drawn in or bulged out during 
respiration.” 

Although there is thus a radical difference of opinion 
among the present day scientists regarding the actions of 
the intercostal muscles, there is only a little difference 
among them regarding the actions of the diaphragm which 
is admitted by all as the prime mover of the ribs during 
inspiration.* 



1 Ke»d oar faol-QOW on p. 19 B.rMi i. 
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Now, in this connection, Mr. J. P. Muller, the physical 
culturist, has taken his stand against the whole medical 
world. We quote in extenso from his book My Breathing 
System. After referring to the views of the old anatomists 
and to the findings of Dr. Halls Dally. Mr. Muller proceeds 
to give his own theories about the diaphragm saying— 

"When we breathe very quietly— for instance, when 
resting or sleeping— the diaphragm ‘pulsates’ on its own 
account, and that quite unconsciously, in a manner similar 
to the beating of the heart. In this case the slight contrac- 
tions and relaxations of the diaphragm form, in many 
persons, almost the only motive power of their breathing. 
But when more change of air is needed, part or the whole 
of the thorax expands and contracts, moved by muscles 
which, in well-developed individuals, are much stronger 
than the diaphragm. Even if it still continue its own small 
'pulsations’, the diaphragm is now, as a whole, forced to 
give way to the movements of the lower ribs and sternum, 
to which it is attached. It will be easily understood that, 
when the ribs are brought nearer to each other, the whole 
middle part of the diaphragm will move upwards; and when 
the ribs are moved away from each other, this central 
portion of the diaphragm will sink, even though the ribs 
are at the same time somewhat raised. It is only the outer 
annular border or margin of the diaphragm which is 
brought into a nearly vertical position when the ribs are 
contracted, and into an almost horizontal position when 
the ribs*ai;e expanded and raised, whilst the central part, 
including the domes, will move up and down without 
materially altering its shape. The skeleton-like Fig. 9 1 
shows these movements. When the points A and B of the 
ribs move outwards and upwards to a and b respectively, 
the domes will sink, but are quite able to keep their shape. ” 

Again 



1 Thj figure aiu b«o reprodared here u g. II L 
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Skelclon-likc Illustration of ihc wa> in which the Riba 
move the Diaphragm, according to Mr. Muller'* theory. 
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Correct Pose for Abdominal Exhalation. Correct Pose for Abdominal Inhalation. 
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A Wrong Pose for Inhalation. A Wrong Pose for Exhalation. 



